Music performance anxiety {#s1}
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Might the mere presence of an audience be enough to turn music making, so often therapeutic, into an anxiety-enhancing activity? Fancourt *et al* ([@r7]) found higher levels of glucocorticoids (cortisol and cortisone) in singers performing in public than when they were singing without an audience. Furthermore, research using a virtual reality performance simulator demonstrated that the audience does not even have to be 'real' for anxiety to be triggered or heart rate raised (Aufegger *et al*, [@r2]).

Those who succeed in entering the highly competitive field of classical music must not only possess personal attributes such as determination and resilience but also acquire cognitive and social skills, instrument-specific motor skills, coping skills adequate to the psychological demands of public performance, and the ability to manage their time and be responsible for their physical and mental health. While musicians report the highest level of job satisfaction, they are also among the five occupational groups most likely to report mental illness (Brodsky, [@r4]).

Performance anxiety has been investigated in a variety of contexts, including test-taking, public speaking, writing, sexual performance, sport and the performing arts (dance, music and acting). Music performance anxiety (MPA) is a complex phenomenon caused by the interaction of many factors, including genetics, environmental stimuli and the individual's experience, emotions, cognitions and behaviours (Kenny, [@r13]). It manifests via three elements, independent to varying extents: cognitions, autonomic arousal and behaviours (Kenny, [@r12]). While a certain degree of performance anxiety is facilitative and normal, it can sometimes become debilitating and even qualify as a mental disorder. According to DSM-5 (American Psychiatric Association, [@r1]), performance anxiety is a subtype of social anxiety disorder (SAD). In order for someone to qualify as having SAD, they need to have suffered from persistent fear, anxiety or avoidance for at least 6 months, and to have considerably impaired social, occupational or general functioning. Although there are correlations between MPA and certain aspects of SAD, such as fear of negative evaluations and the perceived exaggerated consequences of such evaluations, particularly in solo performance, their interactions remain unclear (Goren, [@r9]).

According to the Yerkes--Dodson law, optimal performance is associated with a moderate level of arousal. A more nuanced extension of this law has been proposed, however, identifying three sources of stress that interact differently in individuals: trait anxiety (a personality characteristic), situational stress (in public performance, auditions, etc.) and task mastery (in the context of both undemanding, rehearsed material and complex, largely unknown works) (Wilson & Roland, [@r22]). Thus, performers' anxiety is likely to be reduced as they engage in task mastery, transforming a difficult work into one that is both more familiar and easier to play.

We know that memory can be affected by anxiety. Sport psychologists and researchers studying test anxiety have proposed two attentional processes to explain 'choking' (performance impairment caused by excessive psychological pressure): distraction and explicit monitoring. Distraction depletes attentional resources as working memory is occupied by interfering worries and the individual is unable to focus on the task at hand. Conversely, monitoring can have a counterproductive effect because it disrupts the performance of a well practised skill that would otherwise be automatic. Still, it remains unclear whether such distinctions are clear enough, whether they can meaningfully inform different interventions and whether choking and underperformance are conceptually distinguishable (Mesagno *et al*, [@r17]).

According to a survey of more than 2000 professional musicians conducted by the International Conference of Symphony and Opera Musicians (ICSOM), the largest sample to date, 24% suffered from stage fright, 13% reported acute anxiety and 17% reported depression (Fishbein *et al*, [@r8]). The highest levels of MPA are generally triggered by solo performances (Spahn *et al*, [@r18]), while orchestral players rated auditions as the most likely to produce MPA and practising alone the least. Musicians playing in pit orchestras (e.g. in opera, ballet and theatre productions) experience more severe MPA than musicians who combine playing in pit orchestras with performing on stage (Kenny *et al*, [@r15]).

The three causes of MPA most commonly cited by musicians are 'pressure from self', 'excessive arousal' and 'inadequate preparation for performance' (Kenny *et al*, [@r14]). Orchestral players might well find inadequate preparation a general and persistent stressor, since they tour and perform extensively with too little time to rehearse and digest the repertoire, often relying on their ability to sight-read. Coping strategies reported by musicians include increasing practice, recommended by 91% of respondents to Kenny *et al*'s [@r14] survey; deep breathing; positive self-talk; mock performance practice; familiarising themselves with the performance venue; relaxation methods; discussions; and the use of medication.

Of the musicians from American orchestras who responded to the ICSOM survey (Fishbein *et al*, [@r8]), 27% took propranolol or another beta-blocker, most of them without a doctor's prescription, and 96% of these respondents reported these effective in reducing MPA. Of the Australian musicians who responded to Kenny *et al*'s ([@r14]) survey, 31% reported taking beta-blockers to alleviate MPA, while 12% used alcohol, 5% anxiolytics and 4% antidepressants. Recent data from 1500 Norwegian musicians suggest higher use of psychotropic medication (e.g. sedatives, antidepressants, hypnotics and medication for attention-deficit hyperactivity disorder), especially among string players and particularly when compared with managers and technicians. Similarly, musicians were three times more likely to use psychotherapy than the general workforce (Vaag *et al*, [@r21]).

Treatment and prevention {#s2}
========================

Three systematic reviews of interventions aimed to reduce MPA (McGinnis & Milling, [@r16]; Kenny, [@r12]; Brugués, [@r6]) and an unpublished meta-analysis (Goren, [@r9]) have been conducted to date. McGinnis & Milling ([@r16]) included nine studies and suggested that the most effective treatments incorporate cognitive restructuring and exposure therapy. The other two incorporated the same 21 studies, with Brugués (2005) reviewing an additional five and concluding that cognitive--behavioural therapy (CBT) might be particularly effective. Brugués also concluded that, although the use of beta-blockers might reduce some physiological manifestations of MPA, they also increase salivation. As they can thereby interfere with singers' and wind players' performance, Brugués recommended that beta-blockers be used cautiously, generally alongside psychological techniques. Goren ([@r9]) conducted a meta-analysis of 29 studies and concluded that four therapies (behavioural, complementary and alternative, cognitive, and combined) were moderately effective, with a mean effect size of 0.64. Most effective was a combination of two or more types of therapy.

More recent research has explored the effectiveness of multimodal interventions. Spahn *et al* ([@r18]) evaluated the combination of behavioural exposure (via mock orchestral auditions and recorded performances) with group discussion, expert feedback and cognitive strategies; Steyn *et al* ([@r19]) added mindfulness training to an array of cognitive--behavioural elements. In both cases interventions produced lower scores for both MPA and state anxiety. Virtual reality exposure training also reduced performance anxiety and improved performance quality, especially among anxiety-prone musicians (Bissonnette *et al*, [@r3]).

Juncos & Markman ([@r11]) were the first to report an investigation of the effects of acceptance and commitment therapy (ACT). An undergraduate violinist with debilitating MPA showed both clinically significant improvements in MPA and better performance quality after ten sessions.

Psychological skills training (e.g. goal setting, concentration, imagery, self-talk, arousal regulation) has been used successfully in sports for the last five decades, but rarely with musicians (Hatfield, [@r10]). Some data on the thoughts of musicians under pressure suggest that unproductive coping strategies might be positively correlated with both MPA (Thomas & Nettlebeck, [@r20]) and performance quality. The relationship between performance quality and performance anxiety is indeed complex and there might be scope for studying them separately. However, it is difficult to assess performance quality other than subjectively. Furthermore, although reframing performance anxiety as excitement might not reduce levels of anxiety (Brooks, [@r5]), performance quality might nevertheless improve.

Conclusions {#s3}
===========

Although many interventions aimed at reducing or preventing MPA in both professional musicians and music students have been implemented and evaluated, it is difficult to draw firm conclusions since so many reported studies are methodologically weak; limitations acknowledged by their authors include design, participants, intervention characteristics and outcome measures. Several studies were conducted over short periods with small samples and/or no control group. Given that anxiety can also be enhancing and facilitating, and that compliance is likely to influence therapeutic outcomes, it is perhaps surprising that these are so rarely considered in research. Although it is hard to isolate active ingredients in complex interventions, these -- particularly when they involve cognitive--behavioural elements -- hold more promise in terms of managing MPA. More rigorous investigations, however, are warranted.
